Introduction
Anodic TiO 2 nanotubes, which can be obtained electrochemically by anodization in fluoride containing electrolytes [1] , have been shown to drastically enhance the nucleation of hydroxyapatite from simulated body fluid compared to flat, compact TiO 2 [2] . Highest deposition rates were found for crystalline nanotubes with a diameter of 100 nm. A photolithographic micropatterning process for nanotubes of different diameters was developed in order to exploit the difference in formation rate between nanotubular and compact TiO 2 for a site-selective, pattern-matched apatite formation.
Methods
TiO 2 nanotube layers grown on Ti were microstructured using an adapted photolithographic process. With this method, combinations of different diameter nanotubes, and of compact TiO 2 , with various geometries are possible on one surface. Such combined surfaces were used for in vitro studies with simulated body fluid (SBF) [3] and, additionally, with mesenchymal stem cells [4] . For overview and detailed information on the electrochemical formation of TiO 2 nanotubes [1] and cell culture conditions [4] [5] [6] [7] the readers are referred to given literature.
Results
Combining compact TiO 2 and 100 nm nanotubes, a very high contrast of hydroxyapatite deposition from SBF could be achieved. While 100 nm nanotubes greatly enhanced the nucleation and deposition of apatite, compact TiO 2 , especially when formed in PO 4 3-based electrolytes, suppressed the deposition. With this contrast in kinetics, highly defined hydroxyapatite micropatterns with a high lateral resolution down to below 10 µm at a large selectivity can be obtained [3] . Nanotube layer micropatterns were moreover used as model surfaces to further study the response of adherent cells to regular nano-topographies, particularly when "activating" (e.g. 15 nm) and "unfavourable" (e.g. 100 nm) features are present on one single surface [4] .
Conclusion
TiO 2 nanotube micropatterns show a very high selectivity for hydroxyapatite formation, making this technique a powerful tool to create highly defined patterns of hydroxyapatite on titanium with a high lateral resolution of below 10 µm. Micropatterned nanotube arrays are furthermore a valuable model system which helps to study the response of cells to combined nano-topographies.
